Abstract. -Characteristics of the collective spontaneous emission of a system consisting of two two-level multiphoton-transition atoms excited in a lossless resonant cavity are calculated. The photon-multiplicity collective behaviour is found to affect the photon dynamics and statistics considerably.
. The influence of cavity damping has been rigorously examined for the case of symmetrical Dicke one-atom initial excitation [7] . The exactly soluble model of two onephoton-transition two-level atoms in a lossless cavity has been discussed [8] [9] [10] [11] [12] 31] . It [8] .
Using equation (6) where tR is the Rabi half-period defined by :
We also see from equation (6) The relation (17) between the characteristic time tD for peaks and the characteristic time tR for nulls of the radiation rate I(t) shows that t D -t Rand tD &#x3E; tR/2. The latter inequality indicates that the shape of the curve describing the evolution of I (t ) in the time interval 0 , t _ t R is asymmetrical relative to the peak time tD (see Fig. 1 ). This is a feature of the collective behaviour. In the case of a single atom in a lossless cavity [21, 22, (14), (16), (5) We now study the photon statistics in collective spontaneous emission using the solution given by equations (3) and (4) . For this aim we calculate the normalized correlation function defined as :
Here N(t)&#x3E; is the mean photon number given by equation (6) , and (N2(t) is the mean square value of the photon number found from equations (3) and (4) to be :
With the definition (19) , the photon antibunching (sub-Poissonian statistics) condition can be written simply as g2(t) 1 [27, 28] [19, 30] .
In feature of the collective behaviour has been noted.
The effect of cavity damping on the dynamics and statistics of photons in the system will be discussed in a subsequent paper.
